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ABSTRACT 

This study extends some recently acquired knowledge 
about the development of visual imagery as an associative-learning 
strategy. Incorporating the present findings into the data already 
gathered, it appears that as a facilitator, sentence production 
precedes imagery generation since preoperational children benefit 
from instructions to engage in the former though not in the latter* 
Moreover, the provision of relevant motor activity, which has beeft 
shown to induce imagery generation in 6-year-olds, has at best a 
variable effect on the performance of 3- and W-year-olds. 
(Author/SET) 
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Statement of Focibs 



Ir.divulacnllv Guided Education (IGE) is a new comprehensive system of 
elemenLciry education. The following components of the IGC system are in 
varymc; st-icjes of development and implementation: a n^iw organization for 
instruction and related administrative arrangements: r« model of instructional 
proqrammg for the individual student; and curriculum components in prereadlng, 
rsadmc;, mathematics, motivation, and environmental education. The develop- 
xeat of other curriculum com.ponents, of a system for managing instruction by 
computer, and of instructional strategies is needed to complete the system. 
Continuinq programmatic research is required to provide a sound knowledge 
base tor the components under development and for improved second generation 
components. Finally, systematic implementation is essential so that the prod- 
.icts will function properly in the IGE schools. 

The Center plans and carries out the research, development, and imple- 
mentation components of its IGE program in this sequence: (I) identify the 
needs and delimit the component problem area; (2) assess the possible con- 
strvunts— financial resources and availability of staff; (3) formulate general 
plans and specific procedures for solving the problems; (4) secure and ailo- 
cdte human and material resources to carry out the plans; (5) provide for 
effective communication among personnel and efficient management of activi- 
ties and resources; and (6) evaluate the effectiveness of each activity and 
Its contribution to the total program and correct any difficulties through feed- 
oac:< .mechanisms and appropriate management techniques. 

A self-renewing system of elementary education is projected in each 
oartLctpatlnq elementary school, I.e., one which is less dependent on external 
:>0'.;rces for direction and is more responsive to the needs of the children attend- 
ing each particular school. En the IGE schools, Center-developed and other 
curriculum products compatible wUh the Center's instructional programing model 
will lead to higher student achievement and self-direction in learning and in 
conduct and also to higher morale and job satisfaction among educational per- 
sonnel. Each developmental product makes Us unique contribution to IGE as 
11 is implemented in the schools. The various research components add to the 
knowledge of Center practitio:^ers . developers, and theorists. 
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Abstract 



This suidy extends some recently acquired knowledge about the development of 
visual imaqery as an associative-learninq strategy. Incorporating the present 
findings into the data already gathered it appears that as a facilitator, sentence 
production precedes imagery generation in that preoperational children benefit from 
instructions to engage in the former though not in the latter. Moreover, the 
provision of relevant motor activity, which has been shown to induce imagery 
generation m six-year-olds, has at best a variable effect on the performance of 
three- and four-year-olds. 
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Introduction 



l:\ trie past :ev/ years we :u\we oeen 
irvicmf; ihe .ievelopir^ent of v/hdt Piaqet and 
Inr.elder (10 have referred to as "antici- 
p<itory imaqery. In so doinq v/e have 
-iiU^ed a paired-nssocuite learainq tcisk, 
perfornance on whic'n lii known to be e:<- 
trerrtely sensitive -.o rr.anipuldtions of 
orcjanudtional strnteqies (cf. Levin, 1972). 
SpeciUcaliy, children who can be induced 
chrounh instructions to construct a rr.ental 
intor.:iction between the pair rriembers out- 
perform their nonmstructed counterparts by 
so much mat there is rarely any overlap 
hetv/een the 'iwo score distributions. 

'/Vhat we have learned to date may be 
<; .,ir.rr:arl;i*.ed :io follows: Althouqh children 
.Uready into the concrete-operational staqe 
{which starts M abo it :Kje 6 or 7) are 
easiiv uole to ^jeneruo interactive visual 



imaqes to facilitate paired-associate learn- 
inq (e.q,, l.evin, Davidson, Wolff, & 
Citron, 1973), children vounqer than this 
are not ^Volff ^( Levin, 197 2). However, 
in accordance with the Piaqetian belief that 
visual imaqery emerqes from the younq 
child's play and imitation, we have found 
that preoperational children may be assisted 
in imaqery qeneration by providinq them 
with relevant concurrent motor activity 
OA'olff & Levin, 1972; Wolff, Levin, & 
Lonqobardi, 1972), The p^pesent study was 
conducted to determine whether there exists 
a staqe of development at v/hich such 
"imaqery-inducinq motor activity" ceases 
to be facilitative in comparison to the 
effectiveness of alternative kinds of 
associative-learninq strateqies 
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Experiment I 



Method 



Subjects 

Sixty children, 30 at each of two aqe 
levels, served as Ss. Children in the 
younger qroup (four-year-olds) were between 
3 years, 8 rr.onths and 4 years, 9 months of 
aqe, with a rr.ean aqe of 4 years, 2 months; 
those in the older cjroup (seven-year-olds) 
were betweeti^&>-ye<irs , 9 months and 7 years, 
6 months of aqe, with a niean aqe of 7 years, 
I month. V/ithin each aqe qroup, Ss were 
-assigned in equcil numbers to the three 
treatments described below. 

Design and AAotenals 

The objects jsed for the paired-associate 
task were 24 common children's toys (e,q,, 
-1 plastto telephone, a metal truck, a v/ooden 
roiling pin]. The 12-item list was form.ed by 
pairing the toys S-ich that an interaction 
between them was pUusible but not obvious, 
A "staqe" v/as .ised d.ifinq *.he study trial to 
screen the toys from, the S^'s view while he 
v/?is conforminq to one of three instructional 
conditions: Sentence, where S was asked to 
tell a story abO'..t the stimulus toy doing 
something to the response toy; Motor Imagery, 
where i v/-r> -Kised to make the stlmiulus toy 
io 0 m e t h i r;'*; to the re s po n s e toy while 
•.nmkino of the nar.es of :he tY/o toys;^ and 
'Control, w'r/^*ro 3 wa.j? tasked to think of the 



Vxitho igh It IS not possible to conclude 
7/ith certainty that vis-ial im.aaory is indeed in- 
'\':cc}A thro iqh Js' 'nlind' motor mr^nipul-itlons , 
this a5<j'imotion aoooars v/arranted on the basis 
'*/ 0 if preyio .s r^so-irch ''•i'?e Wolff, I.evin, f< 
* onqooardi, 1 )7 . 



names of the two toys. The naitlincj instruc- 
tion was included in the latter two groups in 
order to equalize to some extent the 
availability of the toys' names to Ss in all 
conditions, since a recall test followed the 
study trial. 

Procedure 

Subjects were seated at a low table 
opposite E. After initial familiarization with 
the experimental situation three practice 
pairs were presented to ensure that S under- 
stood the task and was able to produce inter- 
actions. (In cases where S failed, E provided 
dn appropriate example.) The paired-associate 
task was begun immediately after the practice 
session. Each pair was presented for approxi- 
m»ately 8 seconds and the instructions were 
reiterated for each pair (to ensure that 
inability to benefit from the instructions would" 
not be confounded with inability to remember 
them or to continue to use them) , In the 
Sentence and Control conditions, the toys 
were placed behind the stage curtain while S 
generated the sentences or riames , In the 
Motor Imagery condition, the toys were placed 
in S's hands behind the curtain where the 
interactions were generated. Following the 
study trial S,s were presented each stimulus 
toy (in a random, order different from that of 
the study trial) rnnd asked to recall the 
corresponding response toy. 

Rusults dhd Discussion 

within each age group, Dunnett one-stalled 
tests ('L ~ ,0S) were conducted to assess the 
offects of */erbal and motor interactions on 
recall. Although the level of recall v/as very 
low In the four-ycar**old group {averages of 
1.2, 1.6, and 2. 9 out of 12 In the Control, 
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Wou^v Ir. iqerv, an-l Sentence conditurus 
refipectively^ , the perrorrr.c^nce or Sencc^nce 
S^s WrDs row.ad U) he siqruuce^ntly qreater than 
^t^ii Q; v.:on'.rol Ss while the pertormance of 
Motor Iniaqery S:5 was not. In relative ternusA 
the Sentence and Control moans are about on^ 
wuhin"qro..p standard deviation apart » while 
the Motor In'.aqerv and ^:onirol means are less 
that one-quarter or a standard deviation apart. 
!n the seven-year-old v^roap, compared to the 
Control condition both Motor In^iaqery and 
Sentence instructions facilitated pertormance 
(the nieans oemrj I.", o.7, .xnd 6.5 respec- 
:ively). wuh the latter lv/o representinq about 
.1 two standard 'leviaiion increase over the 
formt^r. 

':>n the o/isis o: these data it appears 
tr.at rour-year-olds are able to utilize a 
sentence '".-eneruion sirateqy (to some ex- 
tenO. b.;t not an i.T:aqery-'.n:l..cinq motor 



strateqy, to improve their paired-associate 
recall. On the other hand, seven-year-olds 
benefit trom both types of strategy. Al- 
thouqh Such conclusions appear valid for 
the seven-year-olds (where recall in the two 
strateqy conditions was respectable), they 
appear less so for the four-year-oids (where 
the overall level of recall was quite low). 
Thus, in order to assess the qenerality of 
these conclusions, a second experiment 
was conducted with young children, utilizing 
a shorter list and a recoqnition test procedure. 
In so doing it was hoped that: (I) thi mean 
performance level of these children would 
increase, thereby revealing more clearly 
any differential effects of strategy; an^J (2) 
the data could then be directly related to 
the earlier VVo!ff-Levin research which was 
also based on a recoqnition method of 
testing. 



I 



ij 0 0 1 1 



HI 

Fxperiiueiit II 



BEST COPY mmiE 



Method 



Subjects 

Two n ;rsi.'rv f^chools r irnished Ss for 
he <^ eco T\d e x per i rr.o n t . These c h 1 1 :lr e n 
f inqed in ar;e iroin i ye-irs id -1 years, !! 
.r.onchs, witr. a me.in v;e of -I years. Subjects 
were rrinaomL/ assL jne .1 in equal numbers to 
ihe four conJiUc ^.s of the experirrient . 



Design and AAciteriols 



E^Kjht pcurs were *'orr •/".! fr:):r. .1 pool of 
:-^v^ SKTuiir *o tnat : :.xoeri:rcnt I. 
As ir*. Lxo^?rir.ent :::o '.;or\ iitions consisted 
o: 'ontrol. Sentence, mJ Mj*'jr Irf. inery; the 
} r. ['/ d I i :er':* " *•> w 13 I'r. x : i n t h?^ Motor 
1:t. I'^erv rjondition wor?; no', req .'js^j i to tr in-: 
:)\ '.ne nair.es of 'he toys 1 :rinn th^'^ir rr:ani- 
o.I'^tion.^ 'theroby or^* closely npproximat ina 
mstr .otionrs v/e h'-ivo used orevio isly^. In 
nidition, \ '/isibie Motor condition (where 

int-^^rictiors were not screened from 
•/;ew: 7/ 13 mcl .ded s;nr;o it is i^nov/n that 
••L.^ibie .rotor i^anipslations corrorise a 
oov/erf :i ;uit':itor of :is30ci^itr/o loarnma 
V'jnn '^Ar\'\r.\-/ oi ler children ^\\c^':r^r>e, 

evm. v/oi:^: 1)7 1; V/olfl v I.ovm. 1^V2; 
V/ol:'. :o7in, : on^rorvifii, 1)72, 117 \> , 

\"<-^d D^>r*or^:--i T'':',^ ir^ "-^i;^ ^:ondition woLiid 



d; \'on ii;v 1-f; 



•w'lO^Ti". : . rinq ''ostinn, 



hov/ever, the eiqht response toys were placed 
m an tirray on the table in front of S . One 
stimulus toy at n time was presented and S 
was required to pick out the appropriate 
response toy. The selected toy was replaced 
Ln the array each time. 



Results and Discussion 

Consistent with the analysis of Experi- 
ment [, Dunnett comparisons revealed that 
the mean performance of Ss in the Motor 
Imaqery condition {3.4 correct out of 8) was 
not statistically different from that of Con- 
trol Ss (2.4), whereas the mean performance 
of Sentence Ss (4.2) was. And, as expected, 
performance was m.ost efficient in the Visible 
Motor condition (5.4). 

Flowever, the most strikinq aspect 01 the 
results wcis the marked variability in the 
Motor Imaqery condition (S^ = 6.9) in 
comparison to that of the other conditions 
(-r/eraqe S^ = 3.0) which, upon closer in- 
spection, revealed distinct bimodality in 
performance. Thus, althouqh the mean 
performance of Motor Imaqery subjects 
suqqests that the children did not profit 
from the instructions qiven, it Is clear that 
v/e cdnnot conclude that this is true for all 
for even most) subjects. We have, in the 
past, req'irded such variability and bimodality 
IS additional ev^Uience for a transitional period 
m the devc^lopmon' of a cognitive ability 
^e.q., :<erst ^ levin, 1973); these motor 
im la'.Ty datfi ir.irr:ic perfectly our data for 
•hildron about two ye^irs older who are 
req iirr'd to qenerato anticipatory irnaqery 
v/ithout the benefit of concurrent (invisible) 
motor activity (obtained, thouqh not reported, 
'V/ Wolff and I ^>vm. 1972) . 
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General Discussion 



W.ov/ do :'\oso Jala i\: into whcit v;e 
already know aooji ihe .ievelopment ot 
coc;nitive scru.oqies m children? Our pre- 
viOLiS research wiih live- Lhrouf?h seven- 
yecir-olds has indicated that Imanery-uiducino 
motor acti_ ity lacililates paired-cissoclate 
learrtinc/ ^vnen u is -Assessed by a recoqnition 
n^.etncd 01 restir.n. The results of l.xperiniont I 
s,.pporr. the clauTi tor the upper end of this 
aqe rcinqe even when Ss are tested by a 
recall r!':eihod« r'our-year-olds , however, 
could not effectively jtilize a ir^otor-unnaqery 
strategy when asked to recall (f.xperiment [) , 
and could Jo so only vnth variable S'.tccess 
when asked :o rccoonize (Experir.ont II) t the 
prevto^.sly paired response :oys . That this 
was not si.Toly acrno ^ta. l--^ lo possible 
rr.ediational deficiencies m children of this 
aqe i;; suppor.ed by the conparanle data of 

pern^icted either visible ntotor n anip-ilations 



or sentence geaeracion (see also McCabe 
et al. 1974). Yet oven this latter strategy 
was r. ' completely successful, in that the 
absolute paired-associate performance of 
four-year-olds generating sentences was 
still quite low, 

A tentative conclusion might be that just 
as subject-qenerated anticipatory imagery, 
as a facilitator of paired-associate learning, 
seems to reach its lower limit at about seven 
or eight years of age, so too does Imagery- 
inducing motor activity cease to be a 
facilitator at about three or four years of 
age. Determining the components of this 
process v/hich distinguish it from sentence 
production, or those which are responsive to 
additional experimental inducements (including 
an exploitation of individual differences), 
would appear to be a reasonable next step. 
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